ADAM13 disintegrin and cysteine-rich domains bind to the second heparin-binding domain of fibronectin.
ADAM13 is a member of the disintegrin and metalloprotease protein family that is expressed on cranial neural crest cells surface and is essential for their migration. ADAM13 is an active protease that can cleave fibronectin in vitro and remodel a fibronectin substrate in vivo. Using a recombinant secreted protein containing both disintegrin and cysteine-rich domains of ADAM13, we show that this "adhesive" region of the protein binds directly to fibronectin. Fibronectin fusion proteins corresponding to the various functional domains were used to define the second heparin-binding domain as the ADAM13 binding site. Mutation of the syndecan-binding site (PPRR --> PPTM) within this domain abolishes binding of the recombinant disintegrin and cysteine-rich domains of ADAM13. We further show that the adhesive disintegrin and cysteine-rich domain of ADAM13 can promote cell adhesion via beta(1) integrins. This adhesion requires integrin activation and can be prevented by antibodies to the cysteine-rich domain of ADAM13 and beta(1) integrin. Finally, wild type, but not the E/A mutant of ADAM13 metalloprotease domain, can be shed from the cell surface, releasing the metalloprotease domain associated with the disintegrin and cysteine-rich domains. This suggests that ADAM13 shedding may involve its own metalloprotease activity and that the released protease may interact with both integrins and extracellular matrix proteins.